Direct comparison of the effects of nitroprusside, SIN 1, and various nitrates on platelet aggregation and soluble guanylate cyclase activity.
We have directly compared the effects of the nitrates isosorbide-5-mononitrate, nitroglycerin and isosorbide dinitrate and of the nitric oxide-containing sodium nitroprusside and 3-morpholino-sydnonimine (SIN 1) as well as of the bioinactive precursor of SIN 1, molsidomine, on platelet activating factor-induced platelet aggregation and activation of soluble guanylate cyclase. The effects of these agents on the aggregation and on soluble guanylate cyclase activity of human platelets were closely correlated. Whereas nitroprusside and SIN 1 were very potent inhibitors of aggregation and activators of soluble guanylate cyclase in micromolar concentrations, the other drugs were effective only at millimolar concentrations. Preincubation of platelets with cysteine did not or only slightly increase the ability of isosorbide-5'-mononitrate and isosorbide dinitrate to inhibit aggregation, but a clear increase was observed after preincubation with nitroglycerin. These data support the concept that cyclic GMP is the mediator of nitric oxide-induced inhibition of platelet aggregation and indicate that nitrates cannot directly inhibit aggregation or be converted to nitric oxide-containing agents by a specific mechanism in platelets. The data also suggest that SIN 1 and nitroprusside, but not or only to a certain degree the nitrates, can be considered as exogenous endothelium-derived relaxing factors.